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h. K. H. WAGNER, "Der Lichtbogen als \\ecliselstrorn orHeuger." Leipzig,
1910.

i. For a comprehensive survey of this subject sec H. BARKHAUSEN, "Das
Problem der Schwingungserzeugung." Diss. Gottingcn, 1907. In that
article one question, namely, under what conditions the various kinds of
oscillations are stable, which has not been considered in this book, is dis-
cussed in detail. In other respects the treatment of this subject in
what follows, is very similar to that given by BARKHAUSEN.

213 This is really a portion of a sine curve.    See, e.g., EMS, p. 547.

214 The charging curve is determined by the equation
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in which VQ = dynamo voltage, C = capacity of condenser.
215 G. W. NASMYTH (Jahrb., 5, 269 et seq., 367 et seq., 1912) has given formula for the
frequency of oscillations generated by the arc method.    These formulae how-
ever have been discussed by K. VoLLMER115 and P. 0. PEDEKSBN (Jahrb.,   6,
496, 1912).
210 Regarding the function of the magnetic blowout see H. RATJSCH VON TRAUBENBEBG,
ETZ, 28, 559, 1907.    H. TH. SIMON, 208 p. 65.    H. BARKHAUSEN, 208 p. 256.    K.
BIRKELAND (Jahrb., 2, 137, 1908) suggests a radial magnetic field for producing
a rotating arc.
217 See H. BARKHAUSEN, Jahrb., 2, 40, 1909.
218 In Arts. 138, 139, 140 and 142 it is assumed that (1) the oscillations are undamped,
(2) the atmosphere is an absolute non-conductor; furthermore in. Arts. 138 to
140 it is taken for granted that the assumed conductivity holds for the entire
portion of the earth which comes into consideration. As to the first assump-
tion, L. W. AUBTIN (Jahrb., 5, 524, 1912) was unable to find any difference
between undamped waves and waves having a decrement of 0.15 at a distance
of 30 miles.
219 As early as 1898, A. BLONDEL (Compt. rend. Assoc. frang. Avancement   des
sciences. Congres dc Nantes, 1898, p. 212 et seq.) pointed out in conjunction
with a remark of POINCAR& that the action of the earth in a grounded transmit-
tor could be replaced by that of an image of the transmitter, i.e., that a grounded
transmitter can properly be conceived as one-half of a HERTZ lineal oscillator.
220 A comparison of the two limiting cases, the lineal transmitter (Figs. 27-30) on one
hand with transmitter having uniform current amplitude throughout, as
shown for example in EMS, Figs. 613-621.
221 J. ZENNTECK (Ann. Phys., 23, 846, 1907).    Previous to this, K. ULLER (Diss.
Rostock, 1903) had already investigated the action of the waves under the
assumption that they are entirely surface waves and that the earth's surface
possesses a high degree of conductivity.
222 A. SOMMBRFELD, Ann. Phys., 28, 665, 1909; Jahrb., 4, 158, 1910.
223 Regarding the conductivity of sea water, earths and rocks, see H. SCHMIDT, Jahrb.,
4, 636 et seq., 1911. K. ULLER, Jahrb., 4, 638, 1911. H. LOEWY, Ann. Phys.,
36, 125 et seq., 1911 and discussion thereof by J. A. FLEMING, Jahrb., 6, 515,
1912.
224 This conception that the waves of radio-telegraphy are of the nature of surface
waves was probably first presented by A. BLONDEL219 and by E. LECHER
(Phys. Zeitschr., 3, 273, 1901-1902). Also see K. ULLER, "Die Mitwirkung
der Erde und die Bedeutung der Erdung in der drahtlosen Telegraphic, Jahrb.,
2, 8, 1908.
225 P. EPSTEIN, Jahrb., 4, 176 et seq., 1910.